
SA-ANIM SCI 2005, vol 6: http://www.sasas.co.za/Popular/Popular.html 
 

68

Key aspects of managing extensive beef production systems in arid regions of 
southern Africa 

 
I. du Plessis 

Limpopo Province Department of Agriculture, Mara Research Station, Private Bag X2467, Makhado (Louis Trichardt) 
0920, South Africa 

 
 

Introduction 
According to Oram (1989) agriculture is “the most weather dependant of all human activities”.  

Therefore year-to-year climatic changes pose particular challenges to the management of food producing 
systems (Hansen, 2002), especially if the producer is held accountable for the sustainability of the natural 
resources. This is even more applicable to extensive beef production systems that mainly rely on rainfall.  

South Africa is an arid country with an average annual rainfall of approximately 450 mm. As in all 
arid regions periodic droughts occur frequently (Van der Merwe, 1965). Low annual rainfall is experienced 
every three to five years and prolonged dry spells of three to four years occur roughly every 8 to 15 years. In 
fact, Van der Merwe (1965) stated that such droughts are “nothing exceptional, but a normal trend”. 

Management practices that will assist in stabilizing the output of beef production systems and thus 
allow producers to overcome the financial burden of prolonged droughts are often in the limelight during 
such dry spells. Over the years many presentations in this regard were made at farmers’ days hosted by the 
Mara Research Station. 

It started after the drought in the early 1960’s and surfaced again after the drought in the early 1980’s 
and again in the mid 1990’s. Various topics were discussed, including animal, grazing, veterinary (Erasmus, 
1964) and farm management aspects of livestock production during protracted droughts.  As early as 1923, a 
Drought Commission was established and in the old Transvaal region most of the latter half of the 1960’s 
was dedicated to drought mitigation studies and again during the 1990’s the focal point of research studies 
was the reduction of risk, specifically risk associated with variations in rainfall. 

Concerning animal aspects, feeding (Verbeek, 1964; Groenewald, 1964; Van Niekerk, 1964; 
Lombaard & Greef, 1964; Lüdemann, 1974) and herd management (Eloff, 1968; Coetzee, 1972; 
Marincowitz, 1985; Lüdemann, 1985; Du Plessis, 1996) were the main topics. 

Fodder preservation (Van der Merwe, 1965), fodder utilization (Lüdemann, 1965; Eloff, 1966; 
Burger, 1985), re-establishing of grazing (Louw, 1966; Louw, 1974), grazing systems (Louw, 1968; Dekker, 
1996) and planted pastures (Pienaar, 1968; Rootman, 1996) were discussed in terms of grazing aspects. 

On farm management aspects, responsibilities of the producer (Kok, 1965) and drought relief 
(Verbeek, 1966) also received attention. 

The golden thread going through all these papers is “conservatism for stability”. Recently, Hansen 
(2002) indicated that it is possible to reduce the adverse effects of climate and increase the stability of the 
production system by using weather predictions and employing conservative risk management practices. 
Conservative risk management practices inevitably result in lower average production, but ensure increased 
long term stability of the production system (Hansen, 2002). It therefore limits the “boom and bust” 
scenarios described by Hahn et al. (1999). 

Stocking rate was identified as the key factor that determines veld condition and animal production 
(Marincowitz, 1985; O’Reagain & Turner, 1992). It is thus the most important management dependant 
variable under the direct control of the producer. In addition to applying a conservative stocking rate, the 
stocking rate should also be flexible and annually adapted to prevailing weather conditions and sward 
production. In this review the issue of long-term production stability of beef production systems in arid 
environments will be addressed by explaining how stocking rate can be managed through the application of a 
conservative grazing management system, a flexible production system and pre-emptive decision-making.  

 
Conservative grazing management 

According to Dekker (1996) the Drought Commission of 1923 already expressed its concerns with 
regard to the deterioration of the natural pastures due to ignorant grazing management. Research focused on 
the development of grazing systems that will provide quality grazing to the animals without a deterioration in 
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veld quality (Louw, 1964). However, notwithstanding the efforts to develop and to communicate the 
application of grazing systems to farmers, very little is comprehended at farm level about the dynamics of 
grazing ecology. Various systems were developed with the controlled selective grazing (CSG) system, which 
is probably the best-known system. As a result of the inability to apply the CSG system effectively, grazing 
management as a whole was re-evaluated and adapted to simplify the practical application thereof. During 
the mid-1990’s a fodder bank approach was adopted. A full review of the background, principles and 
implementation of this grazing system is discussed by Dekker (1996) and only a summary of the 
implementation thereof will be discussed here. 

The two main characteristics of good natural pastures are that: 
 

• it must be productive and palatable to sustain good animal production over the short-term and 
• it must be stable in order to prevent erosion and thus ensure sustainable production over the 

long-term. 
 
It must be kept in mind that grasses use nutrients stored in the roots to start regrowth after it has been 

grazed. Constant overgrazing depletes these reserves and reduces the root system and the plant may 
eventually die completely (Louw, 1964; Dekker, 1996). Rest is thus essential to ensure that nutritional 
reserves in the roots are sufficient for the tufts to retain their vigour during spring (Louw 1964; Dekker, 
1996). The emphasis of the Mara grazing system is on the rotational resting of the natural pasture instead of 
the rotational grazing of the pasture. Two types of rest are built into the grazing system, namely: summer 
rest, that encourage seed production and full season rest that enables the grass plant to complete all its 
physiological processes and to regain its vigour (Dekker, 1996).  

The grazing management system is based on the following assumptions (Dekker 1996): 
 

• Pastures only grow for approximately four months of the year (December to March) and the 
forage produced during this period will be utilized over the entire 12-month period. 

• Pasture production varies from year to year and varying stocking rates in arid regions are thus 
inevitable. 

• The utilization of pastures for one growing season followed by two years of summer rest will 
allow the pasture to recover. 

• Utilization during the dormant seasons is not detrimental to the pasture. 
 

The farm must be divided into three portions with equal carrying capacity (Portions A, B and C). The 
year is then divided into three seasons: 

 
• Growing season: December to April 
• Winter: May to August 
• Spring: September to November 

 
The pasture is grazed according to the rotational sequence depicted in Table 1. 

 
Table 1 The rotational rest program, indicating the utilisation periods of each portion (Dekker, 1996) 
  
Year Portion 
 A B C 
1 Dec to Apr May to Aug Sep to Nov 
2 Sep to Nov Dec to Apr May to Aug 
3 May to Aug Sep to Nov Dec to Apr 
4 Dec to Apr May to Aug Sep to Nov 

 
 
Dekker (1996) explained that animal numbers and thus the stocking rate can be adjusted according to 

the time it takes to fully utilize the camps that are grazed during the summer growing season (December to 
April). Should the animals utilize this area to its full extend by the end of April, it is assumed that the 
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stocking rate is appropriate for the season and no grazing shortage or excess will be experienced. However, if 
the designated area is fully utilized before the end of April, then animal numbers must be reduced 
accordingly to ensure that a grazing shortage is not experienced. For example, if there is only enough grazing 
for 12 to 13 weeks (approximately 80% of the allotted 17 week period) during the summer months the 
stocking rate (LSU/ha) should be reduced by at least 20%. The number of animals that need to be reduced 
will depend on the age class (calves, steers or cows) of the animals. If animal numbers are not reduced the 
producer must then be prepared to either hire extra grazing equal to 20% of his own, or to fully feed the 
animals for the last 10 to 11 weeks of the year before the new cycle starts again. 

However, if the designated area is not grazed to its full extend by end of April, the excess grazing can 
be used for activities such as bush control (burning), or as additional resting of the ungrazed portion of 
pasture. Otherwise animals (like weaner calves) can be bought in, grown out for a period and sold again at a 
later stage. The same principle as for the reduction of the stocking rate applies. If 20% of the allotted area is 
not grazed during the summer months, the stocking rate can be increased with 20%. Again the age and frame 
size of the bought-in animals will determine the number that can be bought. 

Although animal numbers and stocking rate can readily be adapted on a seasonal basis, a flexible 
animal production system is necessary for the effective management of the stocking rate (Dekker, 1996). 

 
Flexible animal marketing systems 

 
Table 2 Summary of the advantages and disadvantages of production systems where animals are marketed as 
weaner calves, self-produced steers or bought-in steers finished off on natural pastures from 7 months of age 
to 27 months of age (Du Plessis, 1996) 
 

Weaner calves Self-produced steers Bought-in steers 
Advantages 

• High prices per kg are received for 
weaner calves 

• High selection potential in respect of 
cow herd is possible 

• High quality nucleus herd can be 
retained after droughts 

• No risk involved with the finishing 
of weaned animals 

• It is easier to decide to reduce animal 
numbers 

• No or few breeding animals need to 
be marketed during droughts 

• Steers and heifers finish off on 
natural sweet pastures 

• More options are available in terms 
of marketing 

• Management is more flexible than 
with a weaner marketing system 

• Optimal breeding herd size is reach 
much sooner after a reduction in 
animal numbers 

• Periods in which compensatory 
growth occurs, are utilized 

• Replacement heifers can be selected 
at an older age 

• No animals need to be kept during 
droughts 

• No cow herd is maintained 
• Many variations in the marketing 

strategy is possible and the same 
strategy does not need to be 
followed enduringly 

Disadvantages 
• Prices of weaner calves can be 

variable 
• Replacement heifers need to be 

selected at a very young age 
• The only way to reduce the stocking 

rate during droughts is to reduce the 
size of the breeding herd 

• It takes a long time to rebuild the 
breeding herd after a reduction in 
animal numbers 

• Steers are not market ready at 20 
months of age 

• Cash flow problems can be 
experienced after marketing during 
droughts 

• Animals may be lost during the 
finishing period 

• Quality and quantity of the pasture 
vary from year to year and will 
influence the growth rates and 
carcass classification of the animals 

• Cash flow can be problematic if 
animals are not bought in a specific 
year 

• Knowledge of current meat prices is 
essential 

• Knowledge of the grazing available 
is crucial 

• Quality of the pasture vary from year 
to year and will influence the growth 
rates of the animals 

• Negative price margins can result in 
lower profits or even losses 

 
 
Whereas rainfall has a direct effect on grass production and quality, the effect of rainfall on animals is 

indirect through the grazing. Therefore, a flexible animal production system is essential to complement 
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conservative grazing management practices (Marincowitz, 1985). Coetzee (1968) and Marincowitz (1985) 
proposed that the production of steers (~ 26 months of age) provides this flexibility. This marketing strategy 
provides the producer with the opportunity to reduce animal numbers considerably without reducing the size 
of the breeding herd significantly.  

Du Plessis (1996) studied the advantages and disadvantages as well as the production potential of 
marketing either weaner calves (~ 7 months of age) or self-produced steers (~ 27 months of age) or finishing 
bought-in steers on natural pastures (bought at ~ 7 months of age and sold at ~ 27 months of age) and these 
are summarised in Table 2 and Table 3.  

If weaner calves are sold, only culled cows can be sold earlier to reduce the stocking rate. This will 
only reduce the stocking rate with ca. 10% for a period of about 6 months. To achieve a 20% reduction in 
stocking rate, between 10 and 15 productive breeding cows will have to be sold depending on the time of the 
year. If self-produced steers are sold at 27 months of age, steers can be sold earlier to feedlots, younger steers 
and in extreme cases even weaner calves can be sold. Only thereafter will it be necessary to reduce the 
stocking rate further. To achieve a 20% reduction in stocking rate it will only be necessary to sell the 18 
month old steers in addition to the 27 month old steers. Thus the weaner calves can still be retained to finish-
off and no breeding cows will be sold. 

The potential production (saleable live weight) is higher if steers are marketed compared to marketing 
weaner calves, while the potential income is comparable or sometimes higher if steers are marketed (Table 
3). The income and production of the weaner marketing system is set at 100 % and the production and 
income potential of the self-produced steer and bought-in steer marketing systems are expressed relative to 
the weaner calf marketing system. 

 
 

Table 3 The production (kg) per 100 LSU’s, relative production (%) and relative income (%) of production 
systems where animals are marketed as weaner calves and self produced steers or bought-in steers finished-
off on natural pastures from 7 months of age to 27 months of age (adapted from Du Plessis, 1996) 
 

 Weaner calves Self-produced steers Bought-in steers 
Production (kg) 15 295 19 155 18 380 
Relative production (%) 100 125 120 
Relative gross income (%)a 100 117 119 
Relative gross income (%)b 100 103 105 
    

a based on 1996 prices 
b based on 2005 prices 

 
To effectively synchronize the production enterprise with the production environment, the 

environment should be monitored regularly and appropriate actions should be taken timely. 
 

Pre-emptive decision-making 
The main objective with incorporating pre-emptive decision-making models into the management of 

the beef production enterprise is to ensure timely adjustments to prevailing weather conditions (Du Plessis & 
Van der Waal, 2004). Hansen (2002) also stated that it is often necessary for producers to make decisions 
months before the effects of climate are realized. It compels the producer to anticipate various scenarios, to 
formulate actions and to consider the trade-offs entailed with each action (Stoorvogel et al., 2004) well 
before the decision is taken. 

The cornerstone of pre-emptive decision-making is regular monitoring of the production environment 
(Du Plessis & Van der Waal, 2004). In the case of a beef production enterprise, rainfall and grass production 
form the basis for the decision making model (Du Plessis & Van der Waal, 2004). In the models (Figure 1) 
proposed by Du Plessis & Van der Waal (2004) actions should be pre-determined, clearly defined and based 
on whether the outcome of the monitoring is experienced as positive (+) or negative (-). The outcome is 
defined as positive if more grass is produced compared to the grass production in an average year and 
negative if the grass production is lower compared to an average year.  The model should include factors that 
control the production environment such as the time of the first rain and duration of the rainy season  (Du 
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Evaluate grazing  
(late December) 

-

-

-

+

+ 

+ 

Sell non-pregnant cows (May)
Sell 18-month old steers (May)
Sell weaner calves (May/June)

Sell old cows (May) 
Sell other cows (May) 

Or 
Hire grazing 

Or 
Buy feed 

Sell 15-month old steers 
(February/March) 

Sell finished off 30-month 
old steers 

(March/April) 

Sell cows without calves and 
other non-productive animals 

(steers, etc.) 
(mid January) 

Evaluate grazing  
(late 

January/February) 

Evaluate grazing  
(late April) 

Sell culled cows 
opportunistically 

(October/November) 

 
Figure 1 A decision making model for a production beef enterprise producing 30-month old steers (Du 
Plessis & Van der Waal, 2004) 
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Plessis & Van der Waal, 2004) as well as factors and actions that the producer can control, for example, 
adjusting the stocking rate, supplementary feeding and the rotation of animals between the various camps 
(Cross et al., 2004). Although it might be possible to circumvent the effects of adverse environmental 
conditions over the short term largely due to over grazing, the producer will pay the price in the medium 
term by way of over reduction of animal numbers followed by a longer period to restore animal numbers 
after a dry spell (Du Plessis & Van der Waal, 2004). 

As production enterprises differ vastly in terms of environment, management and production goals it 
is imperative that each enterprise formulates its own decision making model tailored to its own specific 
needs and circumstances (Du Plessis & Van der Waal, 2004). The complexity of the production system will 
also determine the complexity of the decision making model. The model depicted in Figure 1 should thus 
only be viewed as an example. 

 
Conclusions 

To avoid “boom-and-bust” scenarios beef production enterprises during normal and often regular dry 
spells, a conservative management regimen should be followed. The key element of this conservative 
management regimen is the stocking rate that is applied to the available grazing. The availability of grazing 
varies from year to year. A constant stocking rate can thus not be applied year in and year out therefore 
management practices should be aimed at constantly aligning the stocking rate to the production of the 
pasture. The availability of grazing should be monitored on a regular basis throughout the growing season 
and flexibility should be build into the production system to allow rapid alignment of animal numbers to the 
quantity of available fodder. Reducing the stocking rate sooner rather than later will result in a lower 
reduction in animal numbers.  
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